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(54) RETRANSMISSION CONTROL METHOD FOR CDMA MOBILE COMMUNICATION 



(57) In CDMA mobile communication of the packet 
switching mode which is one-way. the packet is trans- 
mitted to divide to a frame unit. In the time, the first, the 
second and the third transmission tuning which are 
obtained to tfvide to three pieces the predetermined 
frame are set up for increasing the transmission effi- 
ciency by realizing the retransmission of the frame unit 
as the transmission timing of a backward control signal 
in a backward channel,. Base station 100 transmits a 
forward signal (a forward control signal and an user data 
signal) by using code A (a forward channel) at any 
frame. When the forward signal is received at this frame 



by mobile station 70, mobile station 70 transmits a 
receiving adrowiedgment signal (a backward control 
signal) of the forward signal by using code A' at the first 
transmission timing of the next frame. Conversely, when 
the forward signal is not received correctly, mobile sta- 
tion 70 transmits a retransmission request signal (the 
backward control signal) of the forward signal by using 
code A 1 at the first transmission timing of the next frame. 
The similar operation carries out in mobile stations 80 
and 90. However, in this case, the transmission timing of 
the backward channel is the second or the third timing. 
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Description 
Technical Field 

The present invention relates to a retransmission 
control method and to a mobile communioaton system 
employing the method, for use in the case where data 
communications are carried out between a base station 
and a plurality of mottle stations and the mobile com- 
munication employs CDMA (Cod© Division Multiple 
Access). 

Background Art 

In mobile corrtrnuntcations. in the case of data com- 
munication in which retransmission control is carried 
out. it has been the conventional practice to adopt full 
duplex communication for a circuit switching mode 
which employs equal capacity channels which operate 
in opposite directions. Rg. 7 is a btock diagram showing 
a structural example of a conventional mobHe data com- 
munication system. This figure will now be used to 
explain the method by which terminal 1 1 of mobile sta- 
tion 1 0 transmits data to terminal 61 which is connected 
to a public telephone network. However, sine© terminal 
1 1 and terminal 61 may be connected using a well- 
known procedure such as one determined according to 
RCR STD-27C, the digital autornobild telephone system 
standard in Japan, for example, the following explana- 
tion will address a data transmission method where a 
lull duplex line is already established between terminal 
11 and terminal 16. 

Rrst terminal 1 1 of mobile station 10 supplies data 
(user data) to be transmitted to data communication unit 
12. Data communication unit 12 forms a data frame, 
which is used with radio transmission by adding an error 
detecting code and an error correction code to the user 
data which is supplied from terminal 1 1. Data communi- 
cation unit 12 supplies a signal of the data frame to 
transmission and transrnHter-feceiver 13, and simulta- 
neously records the user data for the retransmission. 
Transmission and transmitter-receiver 13 modulates the 
signal supplied from data cornmunication unit 12, and 
transmits the modulated signal to base station 40, 
Transmission and transmitter-receiver 41 of base sta- 
tion 40 receives the modulated signal, demodulates the 
received signal, and then supplies the demodulated sig- 
nal to control station of base station 50. Switching appa- 
ratus 51 of control station 50 relays a signal which is 
supplied from transmission and transmitter-receiver 41 
to data communication unit 52. 

Data communication unit 52 demodulates the user 
data, the error correction code and ttie error detecting 
code in the relayed signal (signal of aforementioned 
data frame). When data communication unit 52 is able 
to determine that there is no error in the user data, data 
communication unit 52 transforms the demodulated 
user data to a signal format for the public telephone net- 
work and outputs the transformed data to terminal 61 



through the puttie tetephpno nefc$0rtt On the other 
hand, when data cornmunication unrt 52 determines 
that the user dais has an error, d&ta cornmuTvcsfifon unit 
52 carries out retransmission betweon HseSf and data 

s communication 12 of mobile station 10. En this way, 
then, retrsaisrrtisscon control is carried out between data 
communication urdt 12 of mobile station 10 end data 
communication unft 52 of control station 50. 

Next, an explanation will bo made of a conventional 

10 retransmission control method. Fig, S ts a conceptual 
c&agram showing fte frame constitution of data (signal) 
which is fransmifted and received between data com- 
munication unit 12 and data eommunicaSon unit 5^. An 
explanation win now ba msde of friQ operation of data 

15 cornmuntcatfon unit 12 with reference to Fig. 8, 

Data communtca^on unit 12 first adds a forward 
control signal and a backward control signal to the user 
data upon receiving the user data from terminal 11. The 
forward control signal is a signal used In retransmission 

20 control which Is carried out when data communication 
unit 52 of control station 50 does not ecrrectty receive 
transmitted data from data communication unit 12. In 
general, the forward control signal consists of a frama 
number for" the transmitted d&ta and a retnansnfefiion 

25 signal recognition bit. The backward control signal is a 
signal for reporting (to data communication unn 12 
whether or not data communication unit 52 of control 
station 50 was eble to receive the transmitted data cor- 
rectly. In genamf, the backward control signal consists 

30 of a frame number for the received data or the dote 
which foiled to be received, and the receiving 
(ACK)Artcn^t5£fvirtg (NAK) recognition bit 

Next, data communication urdt 12 edds an error 
detecting code to the data unit, the data unit consisting 

36 of the user data signal, the forward control signal and 
the backward control signal. In other words, the data 
unit is encoded wffii an error detecting code. Data com- 
munication unit 1 Z forms 9 frame by ©needing th© data 
unit, which was encoded with an error detecting code, 

40 with an error correction code; and supplies tfie signal of 
the frame to transmission and transmrtter-receJvsr 1 3. 

Fig. 9 is a timing chart showing an example of the 
exchange of a transmission signal whan date Is trans- 
mitted and received using the frame cons&ucSon. to 

43 Rg. 9, the transmitted frames from data conununtcatton 
unit 1 2 are sequentially designated frame A1 , frame A2, 
... » while th© transmitted frames from data cornrnuncca- 
tion unit 52 are sequential designated frame B1 , frame 
B2 The signals to be transmitted in order from data 

so communication unit 12 are designated forward signal 
al . forward signal a2 and She signals to be transmit- 
ted sequentially at each frame from data communica- 
tion unit 52 are designated forward signed bl, b2, .... 
Each forward signal contains the user date ggnal and 

56 tfie forward control signal, and is transmitted after the 
backward confroJ signal has been sdded thereto. 

In Rg. 9> data communication unit 12 of mobile sta- 
tkw 10 first transmits forward signal a1 at frame Al.next 
transmits forward signal a2 at frame A2. and then trans- 
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mfts forward signal a3 at frame A3, Data communication 
unit 12 also receives forward signs] b1 and backward 
confrol signal ACKal which are transmitted at frame B1 
from data communication unit 52 off control station 50 in 
time with the transmission at frame A3, and confirms the 5 
details of the received signal. Herein, received back- 
ward control signal ACKal is the receiving acknowledg- 
ment signal of signal a1 t and indicates that forward 
signal a1 was received correctiy by data communication 
unit 52, When data communication unit 12 correctly *o 
receives forward signal bl , data communication unit 12 
adds a receiving acknowledgment signal (backward 
control signal ANKbi) for forward signal b1 to forward 
signal &4 at frame A4. and transmits tfiis signal. At this 
time, data communication unit 12 receives forward sig- i§ 
nal b2 and the backward control signal which ware 
transmitted at frame B2 from data communioation unit 
52 of control station 50* 

Backward control signal NAKa2 is a retransmission 
request signal for forward signal a2, and indicates that so 
forward signal a2 was not received oorrectfy. Therefore, 
in the next transmission timing (trams A5), forward sig- 
nal a2 ts transmitted again. However, forward signal b2 
was received correctly, so that backward control signal 
ACKbfi, which is th© receiving acknowledgment signal ss 
of forward signal bS, is £dded to forward signal a2of frie 
retransmission procedure. 

The aboveHTientioned operation is carried out in the 
same way simultaneously in data communication unit 
52 of control station 50, with two-way data communica- so 
tton carried out using tha same channel (line). 

As descrtoed above, rt has been the conventional 
practice to adopt a full duplex communication for the cir- 
cuit switching mode in the case of data commurications 
employing a retransmission control method in mobile ss 
communications, with the backward control signal tor 
controlling retransmission transmitted on the same 
channel as the forward signal (forward control signs! 
and user data signal). However, it is generally rare that 
the traffic in data communications occurs at tie same to 
time in two directions. Rather, one-way data transmis- 
sion is more frequent Therefore, In fre conventional 
method, a dummy signal is frequently transmitted in one 
direction of the full duplex line, giving rise to the problem 
that the utilization efficiency of the radio One is low. 45 

As a method tor resolving this problem, adoption of 
one-way communication in the packet switching mode 
may be considered. One popular method of one-way 
communication in the packet switching mode is a 
retransmission control method which carries out so 
retransmission of every packet or every message in the 
upper layer. However, this method has disadvantages in 
thai the retransmission unit is large, and the transmis- 
sion efficiency of the radio line is low For example, a 
wireless LAN (Local Area Network) is able to realise ss 
packet data communication in the interval for radio, but 
adopts a retransmission control method for packet units. 
As a result, this method is applied under conditions of 
low transmission efficiency (see, for example, K. Pahia- 



van, Trends in Local Wireless Data Networks". IEEE 
Vehicular Technology Conference 1 933). 

Disclosure of Invention 

The present invention was developed in considera- 
tion of the above drcumstances, and has as its objec- 
tive the provision of a retransmission control method 
and a mobile communication system, wherein, in the 
case of data communication in the packet switching 
mode in one direction only in CDMA mobile communi- 
cations, retransmission of the frame unit which divides 
packets is realised and the transmission efficiency is 
high. 

(1) A retransmission control method of CDMA 
mobile communicaSon which carries out the trans- 
mission of the user data by CDMA method between 
a base station and a plurality of mobile stations, 
whereft 

a transmission side of said user data transmits 
a signal which contains said user data at a pre- 
determined time unit by using a forward chan- 
nel, 

a receiving side of said user date judges 
whether there is a signal which ts received cor- 
rectly or not on the basis of a receiving condi- 
tion of a signal which passes through said 
forward channel, and sends back a backward 
control signal which requests the retransmis- 
sion of a signal, which is not received correctly, 
by using a backward channel, if there is a sig- 
ns! which is not received correctly, 
said transmission scde of said user data 
retransmits a signal of said predetermined time 
according as a contents of said backward con* 
irol signal which is sent back through said 
backward channel, and 
an unique spread code is assigned to each 
channel respectively. 

(2) A base station apparatus of CDMA mobile com- 
munication which carries out the transmission of an 
user data by CDMA method between a plurality of 
mobile stations, wherein 

when said base station apparatus transmits 
said user data, said base station apparatus 
transmits a signal containing said user data at 
a predetermined time unit by using a forward 
channel, and retransmits a signal ©1 said pre- 
determined time which is requested by a back- 
ward control signal which is sent back through 
a backward channel, 

when said base station apparatus receives 
said user data, said base station apparatus 
judges whether there is a signal which is 
received correctly or not, on the basis of a 
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receiving condition of a signal which passes 
through said forward channel, and sends back 
a backward control signal which requests the 
retransmission of a signal, which is not 
received correctly, by using a backward chsn- $ 
nei, rf there r$ a signal which is not received 
correctly, end 

an unique spread code is assigned to each 
channel respectively. 

to 

(3) A mobile station apparatus of CDMA mobile 
communication which carries out th© transmission 
of an user data by CDMA method between a base 
station, wherein 

15 

when said mobile station apparatus transmits 
said user data, said mobile station apparatus 
transmits a signal containing said user data at 
a predetermined time unit by using a forward 
channel, and retransmits a signal of said pre- so 
determined time which is requested by a back- 
ward control signal which is sent back through 
a backward channel, 

when said mobile station apparatus receives 
said user data, said mobile station apparatus ss 
judges whether there is a signal which is 
received correctly or not, on the basis of a 
receiving condtion of a signal which passes 
through said forward channel, and sends back 
a backward control signal which requests the so 
retransmission of a signal* which is not 
received correctly, by using a backward chan- 
nel, if there is a signal which is not received 
correctly, and 

an unique spread code is assigned to each ss 
channel respectively. 

In toe above-mentioned (1)-(3), In the ease where 
data communication in the packet switching mode is 
carried out in one direction only in CDMA mobile com- *o 
munitions, retransmission at time units (a frame unit) 
which subdivide a packet is realized, while retransmis- 
sion control having high transmission efficiency can be 
carried out 

Furthermore, if a time division technique ss 45 
employed so that the backward control signal for each 
mobile station does not overlap, then all the mobile sta- 
tions can use one backward channel in common, mak- 
ing effective channel use possible. 

Furthermore, even in the case where a plurality of so 
the backward channels are used, it is possible to 
decrease the probability of interference occurring by 
controlling so that the transmission timing end the 
receiving timing of the backward control signal in each 
backward channel do not become concentrated. The ss 
transmission timing and the receiving timing may be set 
tor each backward channel or for each mobile station. 
Additionally, it is possible to set the transmission timing 
and the receiving timing in advance tor each mo&le sta- 



tion. In this case, She Srrcng control of the retransmis- 
sion becomes easy. 

Furthermore, the base station msy set the trans - 
mission timing and the receiving timing of the bactaarard 
control signal in the backward channel. In this csso, fl is 
poss (trie to realize optimal timing co ntro l, without devia- 
tion. This effect increases by carry out schedule man- 
agement of the backtaard control signals to be 
transrnixGSa. 

Furthermore, it is possible to decrease tie trans- 
mission power by designating fits spresd code of th@ 
backward channel & be a cede having a higher 
processing gain than fte spread cod© of th© toward 
channel, aithough the transmission time in the bock- 
ward channel then becomes longer. Moreover, it is pos- 
sible to reduce to a tew level ffre PkeJihecd that frafrtc 
concentrates by lengthening the transmission time and 
evening out the traffic, even without strictly setting tfie 
transmission timing and the receiving timing of foe 
backward confrel signal in the backward channel* 

Brief Description of Drawings 

Fig. 1 is a btock diagram showing the structure of a 
mobile ccrormjnica&on system of a. preferred embodi- 
ment in this invention. 

Fig. 2 is a timing chart showing an example of a 
transmission signal in the case of transmission dais 
from a base station to a mobile station in the mobile 
communication system. 

Fig. 3 is a timing chart showing an example of a 
transmission signal in the case of transmission data 
from a mobile station to a base station in tha mobile 
comrrtuntcaflon §y§S©fn. 

Fig. 4 is a timing chart showing another example of 
a transmission sagrcal In tie case of transmission date 
from a base station to a mobile station in the mobile 
communication system. 

Fig. 5 is a timing chart showing another example of 
a transmission signal in tie case of transmission data 
from a base station to a mobile station in the mobile 
communication system. 

fig. e is a timing chart showing another example of 
a transmission signal in the case of transmission data 
from a mobile station to a base station in the mobile 
communication system. 

Fig. 7 is a block diagram showing a structural exam- 
ple of a conventional mobile data cornmunioation sys- 
tem. 

Rg. 8 is a conceptual cfiagmm showing the frame 
constitution of data (signal) which is transmitted 
between data communication units in the conventional 
mobile communication system. 

Fig. 9 is a timing chart showing an example of a 
transmission signal which is exchanged befroeen data 
cornmunioation unite in the conventional mobile com- 
munication system. 
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Beet Mode for Carrying Out the Invention 

The bast mod© for carrying out th© present Inven- 
tion will now be descrfoed with reference to the draw- 
ings. 

Fig. 1 is a block diagram showing (he structure of a 
mobile communication system in a preferred embodi- 
ment of this invention. In Fig. 1, the same numeric sym- 
bols have been applied to pans which are common with 
the device shown in Ftg. 7. and a description thereof will 
be omitted* Wh3© mobile stations 70, 80 and $0, and 
base station 10. shown in Fig. 1 , have the same internal 
constftufton as mobile station 10 and base station 40 
shown In Fig, 7, they differ signiricanfly on the points 
that data transmission is carried out by the CDMA 
method, and that th® channel for the data transmission 
Is used by dividing it into a forward channel and a back- 
ward channel. Additionally, data communication unH 54 
and the data communication units (not shown) in each 
mobile station differ from data communication unit 52 
shown in Ftg. 7 wish regard to the retransmission control 
method 

An explanation wBl first be made of an example of a 
packet data communication which is carried out 
between each mobile station 70* 80 and SO, and base 
station 100 with reference to the system shown in Fig. 1. 
A CDMA method is adopted tor the packet data commu- 
nication between the base station and the mobile sta- 
tions. Base station 100 transmits a signal to mobSe 
stations 70, 80 and SO using codes (spreading code) A, 
B and C. On the other hand, mobile stations 70, 80 and 
SO transmit a signal to base station 100 using codes A', 
B 1 and G\ Herein, each charmer corresponding to codes 
A, B and C is a forward channel, and each channel cor- 
responding to codes A', B' and C is a backward chan- 
nel. Additionally, base station 100 determines each 
code Is decided and notifies each mobile station, for 
example. 

The transmission timing of a signal in the backward 
channel is assigned to a frame which is divided into 
three parts. An example Of the assignment is shown In 
Fig. 2, In the example shown in Fig. 2. the first transmis- 
sion timing corresponcSng to the frame head is assigned 
to mobile station 70, the second transmission timing 
corresponding to the frame center is assigned to mobile 
station 60. and the third transmission timing corre- 
sponding to the frame end is assigned to mobile station 
90, in advance. An explanation will now be made of a 
data cOfTirrtunication procedure where the above- 
descrtoed assignment has been carried out Addition- 
ally, a single packet is normally transmitted by Dividing 
into e plurality of frames. 

An explanation win first be made of a case where 
base station 100 transmits data to each mobile station 
at the same time. First base station 100 transmits to 
mobile station 70 the first forward signal (forward control 
sfgnal and user data signal) at using code A at the first 
frame. When mobile station 70 receives forward signal 
a1 at the first frame, mobile station 70 transmits the 



receiving acknowledgment signal (backward control sig- 
nal ACKal) of forward signal a1 by using code A' at the 
first transmission timing in the second frame, 

Base station 100 also transmits forward signal s2 

s by using code A at file second frame* and transmits 
newly occurring packets to mobile station 30 as forward 
signal cl using code C. At this time, base station TOO 
receives backward control signal ACKal from mobile 
station 70, and recognizes that mobile station 70 cor- 

to rectly receives forward signal al. 

Additionally, this discussion assumes that an error 
occurs in a radk> transmission line to forward signal a2, 
and transmission is not carried out correctly to mobile 
station 70. (n the case, mobile station 70 cannot receive 

is forward signal a2, so that mobile station 70 transmits 
the retransmission request signal (backward control sig- 
nal NAKa2) using code A' at the first transmission timing 
of the third frame. On the other hand, mobile station 30 
can receive forward signal cl, so that mobile station SO 

2Q transmits backward confrol si^ai ACKcl using code C 
at the third transmission timing of the third frame. 

On the oflier hand, base station 100 transmits for- 
ward signal a3 using code A and forward signal c2 using 
code C at tie tfiird frame. Furthermore, base station 

zs i oo transmits newly occurring packets to mobile station 
80 as forward signal bl using code B. At this time, base 
station 100 receives backward signal NAKa2 which is 
transmitted from mobile station 70 and backward control 
signal ACKcl which is transmitted from mobile station 

9Q 90, As a result base station 1 00 recognizes that forward 
signal e£ is not received correctly by mobile station 70 
and forward signal cl is received correctly by mobile 
station SO. 

At the mobile station side, mobile station 70 

sb receives forward signal a3 and iransrrtftB backward con- 
trol signal ACK&3 using code A* at the first transmission 
timing of the forth frame. Mobile station 80 receives for- 
ward signal b1 , and transmits backward control signal 
ACKbl using code B* at the second transmission timing 

to of the forth frame. Furthermore, mobile station 90 
receives forward signal c2, and transmits backward con- 
trol signal ACKc2 using code C at the third transmission 
timing of fre forth frame. 

On the other hand, base station 100 receives back* 

45 ward control stgnai MAKa2 at the third frame, so that 
base station 100 retransmits forward si&ial az using 
code A at the forth frame, in the case where the retrans- 
mission succeeds, the signal which is transmitted to 
mobile station 70 at the forth frame becomes forward 

so signal ©4. In the forth frame, base station 100 transmits 
forward signal b2 using code B. and transmits forward 
signal c3 using code C 

Next, Ftg. 3 shows an example where each mobile 
station transmits data to base station 100 at the same 

ss time. In this example, the transmission timing ol the 
backward control signal is assigned for each mobile sta- 
tion in the same manner as in the above example. In 
Fig. 2, the procedure is carried out by exchanging the 
transmission side and the receiving side. In other words, 
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with the exception that the transmission end receiving 
sides are exchanged, the procedure in this case te the 
same way as above. 

As described above, in this embodiment, packets 
are transmitted while retransmission is carried out at 
each frame. 

In the example shown in Fig. 2, there is no user 
data transmitted from the mobile station side, so that 
each mobile station transmits only the backward control 
signal. However, if ail mobile stations transmit the back- 
ward control signal with an equivalent timing, then the 
interference power increases remarkably, and the com- 
munication quality deteriorates. Therefore, in fte exam- 
ples shown in Fig. 2 and Fig. 3, the transmission timing 
of the backward control signal is oVtded into three sec- 
tions. The first transmission timing is assigned to mobile 
station 70, the second transmission timing is assigned 
to mobile station 80, and the third transmission tinting is 
assigned to mobile station 90. As a result the transmis- 
sion timing of the signal disperses, so that it is poss&e 
to decrease the interference power between the signals. 
Thus, it is possible to maintain high quality in the com- 
munication line. 

However, the transmission timing of the backward 
control signal is not limited to three sections. For ©cam- 
ple, n transmission timings may be prepared, and then 
the transmission timbig may be set by using the remain- 
der which is obtained when a natural number particular 
to each mobile station (the station number, for example) 
is divided by n. If a certain amount of deviation in traffic 
is permitted, then it is possible to disperse the transmis- 
sion timing by this method. 

Furthermore, base station 100 may set the trans- 
mission timing of each mobile station, and it may notify 
each mobile station of the set transmission timing. In 
this case, although it is necessary to for base station 
100 to notify each mobile station of the transmission 
timing, it is possible to carry out the optimal timing con* 
trol without the traffic deviation. Additionally, if the trans- 
mission of the backward control signal to be transmitted 
is scheduled in base station 100, it is possible to carry 
out the most suitable timing control. In practice, there 
are transmission delays in the radio intervals and signal 
process delays, but these delays can change according 
to the characteristics of the communication system, and 
are matters to be considered suitably according to the 
actual communication system. 

However, when the forward control signal is not 
received correctly, tt is not possible to easily determine 
which frame was not received. However, we will omh a 
description of the ARQ control algorithm at the receiving 
side, since it does not relate to this invention directly. 

Incidentally, in general, the backward control signal 
consists of about ten bits, or of about from twenty bits to 
thirty bits when the error correction encoding etc., is 
considered. In contrast, the length of the user data in 
the forward signal is 300 bits or more, in genera). There* 
fore, ft is ordinarily possible to set the transmission tim- 
ing of the backward control signal to 10 parts or more. 



Furthermore, if the backward control signal Es 
spread by using a code which has high processing gain, 
then it is poss&e to decrease the transmission power, 
although the trartsmisscon time becomes longer. Fur- 

5 then It is also possible to obtain the same effect » the 
processing gain is increased eo.uivalently by repeatedly 
using the spread coda That is, if the tra n s mis sion time 
in the backward channel becomes equal to the trans- 
mission time in the forward ehannd by sufficiently 

io increasing the processing gain, then it is possible to 
even-out the traffic because continuous transmission is 
also csrried out in the bactatard channel. 

Rg,_4 is a timing chart shoeing en example of the 
state in which a signal is transmitted and received 

1$ between base stafiori 100 and each mobite station TO, 
80 and SO, when continuous transmission and lew 
transmission power has been realised by increasing the 
processing gain of fte backward control signal. Feg. 4 
shows the case where base station 100 transmits data 

20 to each mobile station 70, 60 and SO. In this example, 
the transmission power is decreased by lengthening fre 
transmission time to increase the processing gain of the 
backward channel. As is dear from this tinting chart, fine 
transmission bit rate of each backward control signal te 

as slow, so that even ft the backward control signals from 
each mobile station overly, trafl&c does not concentrate 
to a degree which would cause interference. Further- 
more, the transmission time of each backward control 
signal is long, so that a sudden change in the total 

30 amount of traffic does not reodiSy occur. Thus, theprcb- 
abitity of interference occurring ts constrained to a low 
levd. 

AdditionaDy, although the above example employed 
the case where the code of the backward channel was 
35 a number particular & the mobile station, in the case 
where the base station carries out the burst transmis- 
sion to designate the transmission timing, it is possible 
through time division to share a beckward channel used 
in comm on by a plurality of mobil© stations. An example 
40 of the state wherein a signal is transmitted and received 
between base station 100 and each mobile station 70. 
80 and 90, In the case where mcbBe stations 70. 80 and 
SO use a common backward channel in this embodi- 
ment, is shown in Fig. 5 e/td Fig. 6. 
4$ Fig. 5 is a timing chart for the case where data Is 
transmitted from base station 100 to mobile stations 70, 
80 and 30, and Fipj. 0 Is a timing chart tor the case 
where data is transmitted from mobile stations 70, 80 
and 30 to base station 100. The state of tie data corn- 
so municatton shown in these figures is the same as that 
shown in Rg. 2 and Fig. 3, so that a description thereof 
is omitted. However, the example shown in Fig. 5 differs 
from the example shown in Rg. 2 only in that mobile sta- 
tions 60 and 90 use code A* to transmit the backward 
ss control signal, and do not use codes B' and C\ 

The example shown in Fig. 5 and Rg. 6 is effective 
tor the case where the number of codes (the number of 
channels) is not enough with respect to foe number of 
mobile stations. Additionally, this example is also eftec- 
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tive in enabling reduction In the scale of a demodulation 
circuit For example, if only 8 single channel is desig- 
nated as the backward channel for all of the mobile sta- 
tions, then the demodulation circuit in base station 100 
is acceptable provided It is able to demodulate a 
number of signals which is one greater than the forward 
channel number. 

Claims 

1. A retransmission control method of CDMA mobile 
communication which carries out the transmission 
of the user data by CDMA method between a base 
station and a plurality of mobile stations, wherein 

a transmission side of said user data transmits 
a signal which contains said user data at a pre- 
determined time unit by using a forward chan- 
nel, 

a receiving side of said user data judges 
whether there is a signal which fe received cor- 
rectly or not, on the basis of a receiving condi- 
tion of a signal which passes through said 
forward channel, and sends back a backward 
control signal which requests the retransmis- 
sion of a signal, which ts not received correctly, 
by using a backward channel, if there is a sig- 
nal which is not received correctly, 
said transmission side of said user data 
retransmits a signal of said predetermined time 
according as a contents of said backward con- 
trol signal which is sent back through said 
backward channel, and 

an unique spread code is assigned to each 
channel respectively. 

2* A retransmission control method according to claim 

1. wherein each of said forward channel and said 
backward channel is the plural number respectively. 

3. A retransmission control method according to claim 

2, wherein a trartsmission timing and a receiving 
timing of said backward control signal in each of 
said backward channel are set up to each of said 
backward channel individually. 

4. A retransmission control method according to claim 
2, wherein a transmission timing and a receiving 
timing of said backward control signal in each of 
said backward channel are set up to each of said 
mobile station in advance. 

5. A retransmission control method according to claim 
1, wherein said forward channel is the plural 
number, and said backward channel is one, 

furthermore, said backward channel is held in 
common with a plurality of mobile stations by a 
time division, and 



12 

a transmission timing and a receiving timing of 
said backward control signal in each of said 
backward channel are set up to each of said 
mobile station individually. 

6 

6. A retransmission control method according to claim 
4 or 5 either, wherein a transmission timing and a 
receiving timing of said backward control signal in 
each of said backward channel are designated by 

io said base station. 

7. A retransmission control method according to claim 
6, wherein said base station manages a schedule 
of said backward control signal to be transmitted by 

15 using said backward channel end controls the 
transmission timing and the receiving timing of said 
backward control signal in said backward channel 
on the basis of the schedule which is obtained from 
a result of the management 

20 

8. A retransmission control method according to daim 
1, wherein a spread code having a high processing 
gain more than a spread code of said forward chart* 
nel is assigned to said backward channel. 

2S 

9. A retransmission control method according to claim 
8, wherein said processing gain is increased equiv- 
alency by repeatedly using the said spread code in 
said backward channel. 

so 

10- A base station apparatus of CDMA mobile commu- 
nication which carries out the transmission of an 
user data by CDMA method between a plurality of 
mobile stations, wherein 

when said base station apparatus transmits 
said user date, said base station apparatus 
transmits a signal containing said user data at 
a predetermined time unit by using a forward 
4o channel, and retransmits a signal of said pre- 

determined time which is requested by a back- 
ward control signal which is sent back through 
a backward channel, 

when said base station apparatus receives 
45 said user data, said base station apparatus 

judges whether there is a signal which is 
received correctly or not on the basis of a 
receiving condition of a signal which passes 
through said forward channel, and sends back 
so a backward control signal which requests the 

retransmission of a signal, which is not 
received correctiy. by using a backward chan- 
nel, it there is a signal which is not received 
correctly, and 

ss an unique spread code is assigned to each 

channel respectively. 

11- A base station apparatus according to daim 10, 
wherein each of said forward channel and said 
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backward channel is the plum) number respectively. 

12. A base station apparatus accorcfing to claim 11, 
wherein a transmission timing and a receiving tim- 
ing of said backward control signal in each of said s 
backward channel are eel up to each of said mobile 
station in advance, and said base station apparatus 
transmits and receives a signal by using said 
unique spread code, 

10 

13. A base station apparatus according to daim 11, 
wherein a transmission timing and a receiving tim- 

-1 ing of said backward control signal in each of said 

backward channel are set up to each of said back- 
ward channel individually. 75 

14. A base station apparatus according to daim 10, 
wherein said forward channel is the plural number, 
and said backward channel is one, 

so 

furthermore, said backward channel is held in 
common with a plurality of mobile stations by a 
time division, and 

a transmission timing and a receiving timing of 
said backward control signal in each of said ss 
backward channel are set up to each of said 
mobile station individually. 

15. A base station apparatus according to claim 12 or 

14 either, wherein said base station apparatus so 
manages a schedule of said backward control sig- 
nal to be transmitted by using said backward chan- 
nel, and controls the transmission timing and the 
receiving timing of said backward control signal in 
said backward channel on the basis of the schedule as 
which is obtained from a resuh of the management 

16- A base station apparatus according to daim 10, 
wherein a spread code having a high processing 
gain more than a spread code of said forward chan- 40 
net is assigned to said backward channel. 

17. A base station apparatus according to claim 16, 
wherein said processing gain is Increased equiva- 
lentty by repeatedly using the said spread code in *s 
said backward channel. 

18. A mobile station apparatus of CDMA mobile com- 
munication which carries out the transmission of an 
user data by CDMA method between a base sta- bo 
tion, wherein 



a backward channel, 

when said mobile station apparatus receives 
said user data, said mobile station apparatus 
judges whether there is a signal which is 
received correctly or not on the basis of a 
receiving condition of a signal which passes 
through said forward channel, and sends back 
a backward control signal which requests the 
retransmission of a signal, which is not 
received correctly, by using a backward chan- 
nel, if there is a signal which is not received 
correctly, and 

an unique spread code is assigned to each 
channel respectively. 

19* A mobile station apparatus according to Claim 18, 
wherein each of said forward channel and said 
backward channel is the plural number respectively, 
and 

any one of said plurality of backward channels 
is assigned to said mobile station apparatus. 

20. A mobile station apparatus according to claim 18, 
wherein said forward channel is the plural number, 
and said backward channel is one, and 

said backward channel is held in common with 
other mobile station. 

21. A mobte station apparatus according to daim 19, 
wherein a transmission timing and a receiving tim- 
ing of said backward control signal in said backward 
channel which Is assigned said mobile station are 
set up In advance. 

22. A mobile station apparatus according to claim 21, 
wherein a transmission timing and a receiving tim- 
ing of said backward control signal in said backward 
channel is set up on the basis of the instructions 
from said base station. 

23. A mobile station apparatus according to claim 18, 
wherein a spread code of said backward channel 
has a high processing gain more than a spread 
code of said forward channel. 

24. A mobile station apparatus according daim 23, 
wherein said processing gain is increased equrva- 
lentfy by repeatedly using the said spread code in 
said backward channel. 



when said mobile station apparatus transmits 
said user data, said mobile station apparatus 
transmits a signal containing said user data at ss 
a predetermined time unit by using a forward 
channel, and retransmits a signal of said pre- 
determined time which is requested by a back- 
ward control signal which is sent back through 
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